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T h i s  p a r t  o f  t h i s  s p e c i f i c a t i o n  e s t a b l i s h e s  r equ i r emen t s  

for  performance, d e s i g n ,  tes t ,  and q u a l i f i c a t i o n  of a computer 

program i d e n t i f i e d  a s  a supe rv i so ry  system f o r  On-Soard Check- 

o u t  and Data Management System (OCDMS),  C E I  036710A. This  

CPCEI i s  used t o  p rov ide  a space-borne v e h i c l e ,  computer-based 

system wi th  t h e  f u n c t i o n a l  c a p a b i l i t y  to :  

c o n t r o l  system inpu t  and o u t p u t ,  

manage d a t a  e n t i t i e s ,  

assess p r i o r i t i e s  of system t a s k s ,  

s chedu le  system t a s k s ,  

respond t o  i n t e r r u p t  s i g n a l s ,  

d e t e c t  and r ecove r  from error or  unusual  c o n d i t i o n s ,  

a l l o c a t e  computer s t o r a g e ,  

queue messages.  

The CPCEI  r e q u i r e s ,  as a b a s i s  o f  i t s  o p e r a t i o n s ,  a p re -  

p rocessed  d a t a  base ,  a p p l i c a t i o n  programs, and v e r i f i e d  computer 

codes.  These r equ i r emen t s  s h a l l  be s a t i s f i e d  i n  accord.ance 

w i t h  t h e  s p e c i f i c a t i o n s  set f o r t h  by t h e  OCDMS Support  System 

CPCEI, Reference 2 . 2 . 2 .  
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2.0 APPLICABLE DOCUMENTS 

The following documents of exact issue shown, form a 

part of this specification to the extent specified herein. 

In the event of conflict between documents referenced herein 

the detail contents of Sections 3, 4, and 10, the d.etailed ’ 

requirements in Sections 3, 4, and 10 shall be considered 

superseding requirements. 

2 . 1 Project Documents : None 

2.2 Specifications 

2.2.1 Performance and Design Requirements for the Onboard 
Checkout and Data Mangement, General Specifications 
i 9 6 7 .  

2.2.2 Performance/Design and Product Configuration Require- 
ments. Sumort Svstem for Onboard Checkout and Data 
Management System (OCDMS) Saturn/Apollo Applications 
Program, Specification No. CGOON8-2036701, March, 1967 

2.3 Other Publications 

2.3.1 MSFC - PROC- 485, Input for Configuration Mangement 
Accounting and Reporting System, Preparation of, 
28 October 1965 

2.3.2 PRC D-1336, On-Board Checkout System Hardware Design, 
11 November 1966 

2.3.3 PRC D-850, Onboard Checkout System Software Design, 
17 November 1966 

2.3.4 SR-QUAL-65-48; NASA, (MSFC) , Directives for Software 
Development, 15 December 1965. 

2.3.5 PRC D-1403, Technical Advisement MemorandGm No. 171-3 
onboard Ch eckout and Data Management System: Design 
Supplement, 31 March 196 7 



1 
1, 
1 
I 
I 
I 
i 

I 

Specification No. CGOON8-2036710 
Revision No. 

Page 1-3 Of 79 

2.3.6 PRC D-1417, Technical Advisement Memorandum No. 171-4 
Onhoard Checkout and Data Manaqement System Control 
and Display Unit: A Preliminary Study, 7 April 1967 

, 



I Specification No. CGOON8-2036710 
Revision No. 

1-4 of 7 9  Page 4 
I 
I 
1 
I 
I 
I 
1 
I 
I 
-I 
1’ 
I 
.I 
I 
I .  
I 
1 

3.0 REQUIREMENTS 

The OCDMS system requirements include performance require- 

ments, design and construction requirements, and requirements 

for functional areas. These requirements define and control a 

space-borne checkout and data management system to be used for 

the Saturn/Apollo Applications (S/AA) Experiment Program or 

similar extended space missions. Performance and design re- 

quirements included herein are allocated from, identical with 

or in recognition of requirements established by the system 

specification or the OCDMS Support System. (References 2.2.1 

and 2.2.2) .  

3.1 Performance 

Pertinent performance requirements established by the 

references include: 

Stimuli generation and application; 

Response measurement: 

On-line operation communications; 

Up-link/Downlink communications; 

Operating mode requirements; 

Internal operational requirements; 

OCDMS hardware/software verification. 

OCDMS Supervisory System requirements will also be 

derived from the.following specific OCDMS System Requirements: 



I 
I 
1 
I 
I 
i l ,  
I 
1 
I 
i 
I 
I 
I 
1 
I 
'I 
I 
I 
R 

0 Reliability 

0 Maintainability 

0 Useful Life 

0 Human Performance 
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0 Safety 

0 Environmental Constraints 

3.1.1 System Requirements 

The limits and/or capacities of the OCDMS Supervisory 

System performance shall be constrained to operational envelopes 

including system self-management, procedures and data management, 

interface management, and system verification testing. These 

applications shall in general be restricted to tasks prescribed - . ._ 
by the OCDMS Support System Software (Reference 2.2.2) and 

operations specified on-line through man-machine interface, 

or initiated via uplink communication from the ground. 

3.1.2 Operational Requirements 

The Supervisory CPCEI is represented by the functional 

block diagram of Exhibit 1. Overall operational functions are 

identified in subsequent paragraphs. Where it seemed necessary 

and/or helpful, functional diagrams further describing the 

respective operational functions have been included. In these 

diagrams, the following conventions are used. 

0 A single line (-1 implies a flow of 

CFU control 
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information 

implies an operation that is an implicit part of 

the operational function being illustrated. 

The identification, descriptions, and relationships ex- 

pressed (in both prose and diagram) for these CPCEI functions I 

are intended for.total systems operations and not - as a restric- 

tive design definition of computer program component (CPC) 

organization or as functional descriptions of particular 

main or subprograms. 

. ,  

3.1.2.1 Function 1: System Mangement 

- 1  The system management function shall provide the 

overall executive control for the CPCEI. The particular 

performance criterion for computer program components (CPs) 

covered by this function include: 

0 Initialization of the CPCEI 

0 Termination of the CPCEI 

0 Input/Output Resource Allocation 

0 Restart Provisions (after Power-Off Conditions) 

m Error Detection and Recovery (Not otherwise 

allocated to other system functions) 
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0 Moni tor ing ,  Accumulation, and Report  Genera t ion  of 

System S t a t u s  D a t a  

0 Accounting and Event T r i a l  F a c i l i t i e s  

3.1.2.1.1 Source and Types of I n p u t s  t o  
Svstem Manacrement Funct ions  

a) Func t iona l  i n p u t s  s h a l l  t y p i c a l l y  be o b t a i n e d  as  

p rep rocessed  o u t p u t s  gene ra t ed  by t h e  OCDMS Support  System 

software, and t h e  in fo rma t ion  s h a l l  g e n e r a l l y  o r i g i n a t e  a t  

s o u r c e s  which w i l l  i n c l u d e :  

0 Keyboard and manual c o n t r o l  s w i t c h  s i g n a l s  

0 S t o r a g e  index l i s t s  o f  a l l  programs and 

d a t a  sets (main and bulk s t o r a g e )  

0 Command/control r o u t i n e  macro-call i n s t r u c t i o n s  

f o r  1/0 r e q u e s t s  

0 Load element  t a s k  c o n t r o l  b locks  

0 Status-Word f o r  a c t i v e  programs 

0 Status-Word f o r  non-ac t ive  programs 

0 Status-Word f o r  busy programs 

o Status-Word f o r  program d e t e c t e d  e r r o r s  

0 Miscel laneous f l a g s  and o t h e r  e n t r i e s  from 

command/control r o u t i n e s  

b) U n i t s  of Measure- TO be determined 

c) Limits/Ranqes - TO be determined 

d)  Accuracy/Precis ion - TO be de te rmined  

e) A r r i v a l  Frequency - TO be de te rmined  
! 
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3.1.2.1.2 Destination and Types of Outputs for System 
Manasement 

a) Functional output shall consist of, but not 

necessarily be limited to, the following actions: 

Collect and save descriptions of systems 

status--System Status and Configuration 

Dictionary (SCDY) 

Collect and save system statistics 

Syitem status displays, reports, messages, 

and accounting and events records to.the 

operations personnel via the display and/or 

printer, or transfer of this data to bulk 

storage 

Control signals to the hardware to imple- 

ment equipment shutdown. 

3.1.2.1.3 

a) 

Destinations-TO Re Determined 

Units of Measure-TO Be Determined 

Limits/Ranges-TO Be Determined 

Accuracy/Precision-TO Be Petermined 

Output frequency-TO Re Determined 

Information Processing for Systems Mangement 

System Initialization Subproqram Function 

The system shall be capable of starting or re- 

starting (after power shutdown) system activity in response 

to an interruption initiated by the operations personnel via 
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the Control Display Unit ( C D U ) ,  by a Digital Command System 

(DCS) uplink message, or by the wake-up timer (previously 

set by the system). When entered, this subprogram will pro- 

ceed to fetch into core, from bulk storage, those CPC's 

containing that portion of the program necessary for start- 

up. A definition of the required CPCs shall be provided by 

header-information on the bulk storage media, hy the opera- 

tions personnel, and/or by the System Status and Configura- 

tion Dictionary. 

into main storage, system initialization will involve the ex- 

In addition to loading the necessary modules 

ecution of self-check and error detection/recovery routines to 

to a level necessary to establish confidence in the computer, 

CIU, auxiliary memory devices, and CDU. These operations 

will be carried out as directed by the System Initialization 

Subprogram and supplementary commands from the operations 

personnel. Exhibit 2a illustrates, functionally, the opera- 

tion of this subprogram function. 

b) System Status and Configuration Management 
Subprogram Functions 

The system shall dynamically maintain the System 

Status and Configuration Dictionary (SCDY). The SCDY will 

contain a profile of the system indicating processing load, 

memory utilization, peripheral equipment utilization 

load), and hardware status. This together with the Unit 
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C o n t r o l  Blocks and Procedure S t a t u s  Fi les  s h a l l  p rov ide  a 

complete  d e s c r i p t i o n  of t h e  status and configuration of t hc  

on-board system. T h i s  in format ion  w i l l  be con t inuous ly  sum- 

marized i n t o  a form s u i t a b l e  f o r  o u t p u t  t o  t h e  o p e r a t i o n s  

p e r s o n n e l  and saved on bulk s t o r a g e  as an accoun t ing  e v e n t s  

record. 

A d d i t i o n a l l y ,  t h e  system s h a l l  r ecogn ize  p o t e n t i a l  pro-  

blems such as  an  ove r load  on a system program o r  main and 

a u x i l i a r y  s t o r a g e ,  and a d j u s t  t h e  system e x e c u t i o n  p r e f e r e n c e  

t o  compensate f o r  t h e s e  c o n d i t i o n s .  Subprograms s h a l l  a l s o  

respond t o  hardware i n t e r r u p t i o n s  i n d i c a t i n g  system error 

c o n d i t i o n s .  Ac t ions ,  i n  t h e s e  cases, may cause  a r e c o n f i g u r a -  

t i o n  of t h e  system t o  a t t empt  a "work around'' t o  t h e  sou rce  of 

e r ror  (e.g., f a i l u r e  of a n  1/0 d e v i c e  o r  a s e c t i o n  of memory), 

o r  it may n e c e s s i t a t e  a complete shutdown. The p a r t i c u l a r  

r e sponse  w i l l  be  determined by r e f e r e n c e  t o  p r e d e f i n e d  s e v e r i t y  

codes. E x h i b i t  2b i l l u s t r a t e s ,  f u n c t i o n a l l y ,  t h e  o p e r a t i o n  o f  

t h i s  subprogram f u n c t i o n .  

c)  System Shutdown Subprogram Func t ions  

System shutdown subprograms w i l l  be e n t e r e d  a s  a 

r e s u l t  of complet ing normal programmed a c t i v i t i e s ,  o r  by 

d i r e c t i o n  of t h e  o p e r a t i o n s  pe r sonne l .  When e n t e r e d ,  t h e  

r o u t i n e s  s h a l l  p rov ide  f o r  system r e s t a r t  by r e a d i n g  nec- 

e s s a r y  s t a t u s  and index  in fo rma t ion  o n t o  bulk  s t o r a g e .  They 
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shall also issue messages to the operations personnel in- 

forming them of pending action, and finally initiate the 

applicable control signals to power-down the system. The 

operations personnel shall have the option to override the 

normal program sequence in the event of emergencies. 

The routines implementing this system function shall 

be responsible for setting the Wake-up Timer when appropri- 

ate, prior to system shutdown. Exhibit 2c il1ustrate.s the 

functional operations of this subprogram. 

d) Queued-Interruptions Processing Subprogram 
Functions 

One of the functions of Interruption Management 

(see section 3.1.2.6) is to recognize and queue non-immediate 

interruption signals. The function of this subprogram shall 

be to examine this queue and call and/or release control to 

the .routines(s) required to process the interruption signal. 

This subprogram will receive control on a regular basis as 

a function of Schedulinq Management (see section 3.1.2.5). 

Exhibit 2d illustrates the functional operation of this sub- 

program. 

3.1.2.2 Function 2: Memory Mangement 

The memory management function shall provide for 

dynamic storage allocation and recovery of storage after 

task completions. Program and data set transfers hetween , 
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main and bulk storage are also actions to be performed in 

conjunction with this function. Exhibit 3 illustrates the 

operations associated with this function. 

3.1.2.2.1 Source and Type of Inputs for Memory Management 

a) Functional inputs shall typically be obtained 

from information sources that shall include the following: 

a 

a 

a 

a 

a 

a 

a 

Macro-instructions with GET/RETURN 

storage units from/to the storage pool, '. 

compliance information from "called" 

system programs concerning task-requests 

generated by Memory Mangement routines; 

Description of the contents of main 

storage (main Storage Directory); 

Description of the contents of bulk 

storage (Auxiliary Storage Directory); 

Description of system status (System 

Status and Configuration Directory); 

Control signals from auxiliary storage 

devices i 

Information transfers (load modules) 

from auxiliary storage devices. 

b) Units of Measure- TO Be Determined 

c) Limits/Range - TO Be Determined 
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Accuracy/Precision - TO Be Determined 
Arrival Frequency - TO Be Determined 
Destination and TvPe of Outmts for Memory 
Management 

Functional outputs shall consist of, 

but not necessarily be limited to, the following: 

0 GET/RETURN storage units from/to 

the storage pool; 

0 loading of specified load modules; 

0 outputting of data sets to bulk storage: 

0 compliance information to various system 

programs, concerning task-request directed 

by them to the Memory Mangement routines; 

0 modifications to the Main and Auxiliary 

Storage Directories; 

0 control signals to Auxiliary storage devices; 

0 information transfers to auxiliary 

storage devices. 

Destinations - TO Be Determined 
Units of Measure - TO Be Determined 

Limits/ranges - TO Be Determined 
Accuracy/Precision - TO Be Determined 

Output Frequency - TO Be Determined 
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3.1.2.2.3 In fo rma t ion  Process inq  For Memory Management 

The memory management f u n c t i o n  s h a l l  be imple- 

mented by subprograms and r o u t i n e s  which perform as fo l lows :  

a )  Loading - During system i n i t i a l i z a t i o n ,  t h e  l o a d e r  

subprogram w i l l  be used i m p l i c i t l y  b; t h e  System I n i t i a l i z a -  

t i o n  subprogram, o t h e r w i s e  it w i . 1 1  be used e x p l i c i t l y  by 

v a r i o u s  system programs v i a  scheduled  t a s k - r e q u e s t s .  

t h e  Loader r e c e i v e s  c o n t r o l ,  it w i l l  f i r s t  respond t o  a l l  

compl i ance - ind ica t ions  r ece ived  from t h e  bu lk  s t o r a g e  manage- 

ment subprogram; t h e r e b y ,  e l i m i n a t i n g  redundant  l o a d  r e q u e s t s .  

Ac t ions  which a r &  invo lved  i n c l u d e  t h e  fo l lowing :  

When 

Adjus t ing  any l o c a t i o n  dependent q u a n t i t i e s  

w i t h i n  a module, u s i n g  t h e  r e l o c a t i o n  

f a c t o r  s p e c i f i e d  i n  t h e  module 's  header  

f i l e ;  

Updating t h e  M a i n  S t o r a g e  D i r e c t o r y  w i t h  

t h e  l a b e l  and l o c a t i o n  o f  t h e  module; 

I s s u i n g  a compliance ' - indicat ion t o  t h e  

program r e q u e s t i n g  t h e  module. T h i s  s h a l l  

i n c l u d e  as a minimum, t h e  l a b e l  and loca -  

t i o n  of t h e  module. I f  a module can  n o t  

be l o c a t e d ,  t h e  i n d i c a t i o n  w i l l  s p e c i f y  t h e  

cause .  
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The l o a d e r  s h a l l  n e x t  select one t a s k - r e q u e s t  from i t s  queue 

and p r o c e s s  it. T h i s  w i l l  involve  t h e  fo l lowing :  

0 Obta in ing  storage space  f o r  t h e  module; 

0 Sending a t a s k - r e q u e s t  t o  t h e  bulk  

s t o r a g e  management subprogram f o r  t h e  

a p p r o p r i a t e  module. Th i s  r e q u e s t  w i l l  

s p e c i f y  the l a b e l  of t h e  module, t h e  

l o c a t i o n  i n t o  which it should be r e a d ,  

and a r e t u r n  p o i n t e r  t o  t h e  Loader i n d i -  

c a t i n g  where a p p r o p r i a t e  compliance- 

i n d i c a t o r s  are t o  be pos t ed .  

0 T r a n s f e r  of c o n t r o l  t o  t h e  schedu le  

management program. 

b) Main S t o r a g e  Management Subprogram 
Func t ions  

The main s t o r a g e  management C P C s  s h a l l  hand le  

any n e c e s s a r y  i n t e r f a c e  between main memory and o t h e r  

e x e c u t a b l e  s e c t i o n s  of t h e  system. These s h a l l  be e n t e r e d  

from t h e  schedule  management r o u t i n e s ,  and w i l l  be  c a p a b l e  

of t h e  fo l lowing  o p e r a t i o n s :  

0 Accept ing,  queuing, and responding  

t o  t a s k  r e q u e s t s  from o t h e r  system 

programs concerning t h e  a l l o c a t i o n  

o r  r e t u r n  of s t o r a g e  a r e a  i n  main-memory; 
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0 h l l o c a t i n g  s t o r a g e  a r e a s  from a pre-  

de f ined  s t o r a g e  pool (de f ined  a t  system 

g e n e r a t i o n  t ime)  to  t h e  r e q u e s t i n g  

program. I f  t h e  s t o r a g e  pool  does n o t  

c o n t a i n  t h e  r equ i r ed  s t o r a g e  a r e a ,  t h i s  

subprogram w i l l  perform a l i m i t e d  amount 

of c o r e  compression (packing t h e  a l r e a d y  

a l l o c a t e d  s t o r a g e  a r e a s  i n  lowest  a v a i l -  

a b l e  co re  t o  make use  of any gaps,  of  

u n a l l o c a t e d  c o r e  between them).  This  

w i l l  r e q u i r e  i n t e r f a c e  wi th  t h e  r e l o c a -  

t i o n  r o u t i n e  of t h e  Loader. 

Return ing  a l l o c a t e d  s t o r a g e  a r e a  t o  t h e  

pool  e i t h e r  on r eques t  from an  a p p l i c a b l e  

program or on  t h e  b a s i s  of a supe rv i so ry  

clean-up a c t i v i t y ;  

E d i t i n g  and updat ing  of t h e  s t a t u s  r eco rds -  

of t h e  s t o r a g e  pool t o  be used by t h e  

system management program; 

0 

0 

- . -  

0 Prov id ing  compliance i n d i c a t i o n s  t o  

programs, s p e c i f i n u  e i t h e r  t h e  l o c a t i o n  

of an a l l o c a t e d  b u f f e r  o r  p o s i t i v e  condi -  

t i o n s  under which t h e  r e q u e s t  must be 

r e i n i t i a t e d .  
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c) Bulk Storage Management Subprograms 
T; .q inm+i  nnc 
L U L L b  LL”1.U 

The characteristics of bulk storage management 

are essentially identical with the Main Storage management 

performance., The routines shall be capable of the following 

operations : 

programs specifying the status of 

requests ; 

0 Reformatting data on bulk storage 

devices to utilize device more efficiently. 

Accepting, queuing and responding 

to task-request from other func- 

tional routines; 

0 Transmitting/receiving control signals 

and data transfers to and from bulk 

storage devices; 

0 Maintaining an auxiliary storage 

dictionary indicating relative loca- ‘ 

tion of load modules, amount of storage 

space available, and the hardware 

status of t.he device:’ 

0 Providing compliance indicators to 
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Funct ion  3: Language I n t e r p r e t a t i o n  

The language i n t e r p r e t a t i o n  f u n c t i o n  s h a l l  be i m -  

plemented t o  p rov ide  t r a n s l a t i o n  and execu t ion  of o n l i n e  

s t a t e m e n t s ,  commands, and other  symbolic codes e n t e r e d  as 

consequence o f  o t h e r  major  CPCEI f u n c t i o n a l  o p e r a t i o n s .  

Assoc ia t ed  w i t h  t h i s  f u c t i o n  are t h e  r equ i r emen t s  f o r  rou-  

t i n e s  which s h a l l  perform checkout and d a t a  management action 

sequences f o r  a l l  p rocedura l  sou rce  i n p u t s  t o  t h e  system (both  

. f o r . s u p e r v i s o r y  c o n t r o l  s e c t i o n s  and m a c r o - i n s t r u c t i o n s  ca l l s  

from a p p l i c a t i o n  programs) .  

3.1.2.3.1 Sources  and Types of I n p u t s  f o r  Language 
T r a n s l a t i o n  

a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be ob ta ined  

from in fo rma t ion  s o u r c e s  t h a t  s h a l l  i n c l u d e  t h e  fo l lowing :  

0 Labeled procedure s t e p s ,  s u b s t e p s  and 

o t h e r  procedure  ho ld -po in t s  (See 3.1.2.4) 

Computer I n t e r f a c e  Uni t  f u n c t i o n  key 

s i g n a l s  (See 3.1.2.7) 

0 

0 R e a l - t i m e  commands v i a  t h e  Apollo 

D i g i t a l  Command System (See 3.1.2.9) 

e Basic e l emen t s  t o  be i n t e r p r e t e d  s h a l l  

i n c l u d e ;  l e t t e r s ,  d i g i t s ,  i d e n t i f i e r s ,  
, - -  . -  

I- 

numbers, and s t r i n g s  

I 
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0 Expressions to be interpreted shall 

: - - 1  ..a,. ..--< - L l _ -  *.”: a-I.-,c: - 
A i l L A u u c ,  V a I A a u L c a ,  a L ~ L ~ u i t c : ~ ~ ,  ~ G G ~ S S Z ,  

and the CIU function keys. 

0 Statements to be interpreted (to the 

extent of parameter modification) shall 

include procedural, conditional, assign- 

ment and GO-TO-types 

b) Units of Measure - TO Be Determined 
c) Limits/Ranges - TO Be Determined 

d) Accuracy/Precision - TO Be Determined 

e) Arrival Frequency - TO Be Determined 
3.1.2.3.2 Destination and Types of Outputs for 

Lanauaae Translation . -  . -  A >  

a) Functional outputs shall consist of, but not 

necessarily be limited to, the following: 

0 Create and attach tasks to existing 

application procedures ; 

0 Linkage and data transfer macro- 

instructions; 

0 Generated command/control routines 

calling sequences: 

0 Supervisory system executive table 

entries: 

I- . _ _  . .  .. ,. - .  . . . _ _  

# 

- 
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0 D e f i n i t i o n  of d a t a  c o n t r o l  b l o c k s ,  

t a s k  c o n t r o l  blocks, and f o r  access 

t o  g iven  f i e l d s  w i t h i n  t h e s e  b locks .  

b )  D e s t i n a t i o n s  - TO B e  Determined 

c) U n i t s  of Measure - TO R e  .Determined 

d)  Limits/Ranges - TO B e  Determined  

- 1-26 O f  7 9  

e)  Accuracy/Precis ion - TO B e  Determined 

f) Output Frequency - TO B e  Determined 

3.1.2.3.3 

a )  

In fo rma t ion  Process inq  f o r  Language T r a n s l a t i o n  

The language p rocess ing  c r i t e r i a  s h a l l  be i n  

accordance wi th  paragraph  3.1.2.1.3, Reference 2.2.2. 

b) The i n t e r p r e t e r  e x p r e s s i o n  decomposi t ion l o g i c  

s h a l l  be i n  accordance w i t h  paragraph  3.1.2.1.3.3, Reference  

2.2.2. 

c) Superv i so r  parameters  and tab le  upda te  g e n e r a t i o n  

logic s h a l l  be i n  accordance wi th  paragraph  3.1.2.1.2.4, R e -  

f e r e n c e  2.2.2. 

d) The i n t e r p r e t e r  code conve r s ion  and e x e c u t i o n  se- 

quence s h a l l  employ, t o  t h e  maximum e x t e n t  p o s s i b l e ,  t h e  

same algorithms and a p p r o p r i a t e  computer coding  developed i n  

accordance  w i t h  paragraph  3.1.2.1.2.5 and 3.1.2.1.3.6, F.e- 

f e r e n c e  2.2.2. 

i -  
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3.1.2.4 Function 4 :  Procedure Management 

The processes implementing Procedure Management 

shall provide all supervisory services and controls for the 

Experiment Procedure Programs and other application programs 

pr.e-processed by the OCDMS Support System. Program schedules, 

inter-communication between procedures, and the coordination 

of all mechanics pre-requisite to interpretation and execu- 

tion of application tasks shall be within the jurisdiction 

of this system function. Exhibits 5a and 5b illustrate the 

operations involved in this function. 

3.1.2.4.1 Source and Type of Inputs for Procedure 
Management 

a) Functional inputs shall typically be obtained from 

information sources that shall include the following: 

0 Experiment Procedure Programs- which shall consist 

of calling sequences and sets of executable code as described 

by section 3.1.2.3 and paragraph 3.1.2.1.3.5 of reference 

2.2.2. 

0 Procedure Status Files- which shall consist of sets 

of data relating the status and identification of the pro- 

cedure parameters. This information will consist of at least 

t h e  following: 

(1) procedure ID, 

(2) associated signal adapter ( s )  ID, 

- i 
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fixed-storage locations, 

a l lnca tpd - s tn ra9e  Incatinns ; 

relocation factors, 

current PSW (or equivalent), 

prerequisite informatio'n, 

compatibility codes (indicates other, 

compatible procedures which may be 

executed concurrently). 

0 Procedure Schedule File (precedence List) - which 

shall consist of an array indicating the conditions (range 

time, vehicle position, hardware status, preceeding programs, 

etc-) pre-requisite for turn-on and execution of a given 

procedure. This information shall be compiled by the OCDMS 

Support System and up-dated on-line as necessary (see 3.1.2.7) . 
b) Units of measure- TO Be Determined 

c) Limits/ranges- TO Be Determined. 

d) Accuracy/precision- TO Be Determined 

e) Arrival frequency- TO Re Determined 

. 3.1.2-4.2 Destination and Type of Outputs 

a) Functional outputs shall consist of, but not 

necessarily be limited to, the following: 

0 Procedure status data to the Procedure Status 

Files and Scheduling Management function; 
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0 Messages t o  t h e  o p e r a t i o n s  pe r sonne l  i n v o l v i n g  

y u c ~ y  - - - - - -*  aiiu - - A  rncnnnca L L L ) ~ ~ ~ ~ ~ ~  a d a p t i ~ ~ e  --- a - ~ t i ~ r i  ties; and 

o p t i o n  s e l e c t i o n ;  prompting messages t o  opera-  

t i o n s  pe r sonne l  concerning a c t i v a t i o n  of 

p r o c e d i r e s .  

b) 

c)  

D e s t i n a t i o n s  - TO B e  Determined 

U n i t s  o f  measure- "0  R e  Determined 

d )  L imi t s / r anges  - TO B e  Determined 

e) 

f )  

Accuracy/prec is ion  - TO B e  Pe tem, ined  

Output f requency - TO B e  Determined 

3.1.2.4.3 In fo rma t ion  P rocess ing  f o r  Procedure Management 

The processes implementing procedure  management 

s h a l l  perform l o g i c a l  in format ion  a c t i o n s  d e f i n e d  by c o n t r o l  

r o u t i n e s  t h a t  perform t h e  fo l lowing  a c t i v i t i e s :  

a) scheduling/prompting-routines s h a l l  p e r i o d i c a l l y  

moni tor  t h e  system f o r  t h e  e x i s t e n c e  of  the. c o n d i t i o n s  

s p e c i f i e d  by t h e  Procedure  Schedule  F i l e  as p r e r e q u i s i t i e s  

for  p rocedure  t u r n  on/of f .  

prompting message s h a l l  be i s s u e d  t o  t h e  conso le  o p e r a t o r  

i d e n t i f y i n g  t h e  procedure  t o  be a c t i v i t e d .  

When c o n d i t i o n s  a re  s a t i s f i e d ,  a 

The o p e r a t i o n s  

p e r s o n n e l  w i l l  be given the o p t i o n  of  a c t i v a t i n g  o r  d e l a y i n g  

e x e c u t i o n  of t h e  procedure.  

b) procedure  c a l l / a c t i v a t i o n - i f  it s h a l l  be dec ided  

t o  i n i t i a t e  e x e c u t i o n  o f  a g iven  procedure ,  t h e n  r o u t i n e s  

w i l l  perform t h e  fo l lowing  o p e r a t i o n s :  
# 
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de termine  whether  t h e  p r e s e n t  schedul ing  

load execuiioi-l  of I l - - L  ------=I..-- fl-----n 4 m a  f i nn c 
L l l d L  p L u L t x A U l t : .  b U I l I l L L c * I I I ” U  C A V . A U  

w i t h  t h e  o p e r a t o r  i n  con junc t ion  w i t h i n  paragraph  3.1.2.7 

s h a l l  p r o v i d e  a c h o i c e  of p r e f e r r e d  ac t iv i t i e s  i n  t he  e v e n t  

of s chedu le  conf l i c t s .  

(2 )  “ c a l l ”  t h e  procedure ,  v i a  t h e  Loader,  and 

The l a t t e r  a c t i o n  i n v o l v e s  upda t ing  t h e  i n i t i a l i z e  it. 

a p p l i c a b l e  Procedure  S t a t u s  F i l e ,  and g e n e r a t i n g  an .appropri-  

a t e  Schedul ing  Parameter and t r a n s f e r r i n g  it t o  t h e  Schedul ing 

Management r o u t i n e .  

c )  e x e c u t i o n  c o n t r o l  and account ing-  During e x e c u t i o n  

of a p rocedure ,  r o u t i n e s  s h a l l  perform t h e  fo l lowing  o p e r a t i o n s :  

(1) manage t h e  Procedure S t a t u s  F i l e ;  ie.  update  

t h a t  i n f o r m a t i o n  p e r t a i n i n g  t o  a l l o c a t e d - s t o r a g e  loca t ions ,  

c u r r e n t  PSW ( p o i n t  of  r e sumpt ion ) ,  and program s t a t u s  

w a i t i n g ,  i n a c t i v e ) :  

( a c t i v e ,  

( 2 )  r ecogn ize  s p e c i f i e d  hold  p o i n t s  (end of s t e p ,  

s u b s t e p ,  block, segment, e t c . ) ;  

( 3 )  r ecogn ize  t h e  r equ i r emen t  f o r ,  and perform a l l  

o v e r l a y  f u n c t i o n s :  

( 4 )  t r a n s f e r  d a t a  sets and/or a l l o c a t e d  s t o r a g e  from 

one p rocedure  t o  a n o t h e r ;  

(5) r e c e i v e  c o n t r o l  as  a f u n c t i o n  o f  s chedu l ing  

management and a c t i v a t e  the  p r o p e r  procedure .  

e 
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d) execution options-during. initialization and/or 

at pre-defined hoid-points in a procedure, the operations 

personnel shall be given an opportunity to execute the 

following options: 

(1) repeat, insert and/or delete a step 

within a procedure: 

(2) modify selected parameters within a 

step (number of repetitious, limits, etc.). 

3.1.2.5 Function 5: Schedule Manaqement 

Schedule management is the OCDMS Supervisory System' 

function that sequentially distributes available CPU process- 

ing time among those proqrams having task to perform. The 

programmed processes shall provide the mechanics to commutate 

control sections in a fixed order to perform an increment of 

processing (during which I /o  interrupts are generally not 

recognized). Control shall be returned to system and schedule 

management routines from points determined by the experiment 

procedure, subject to the contraint that the elapsed time 

within an operational program shall not exceed a specified 

amount. This constraint is implemented by programming con- 

vention, not by hardware timer interrupt. Exhibit 6a illustr- 

ates the operation of this function. 
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3.1.2.5.1 Source and Type Of Inputs For Schedule 
Management 

a) Functional inputs shall typically be obtained 

from information sources that shall include the following: 

0 Scheduling Algorithm Parameter Table- a list by 
which the Scheduler communicates between operational programs. 

Presence on this list is a necessary condition for any control 

segment to receive processing increments from the Scheduler. 

The table will contain subsets of parameters depending on 

the priority class of the control segment. 

0 Scheduling Algorithm Parameters (SAP)- In general, 

a SAP will contain a flag (task-status flag) indicating 

whether the related program has an active task to perform, a 

pointer to the program, the label associated with the program, 

and periodic time value for reptitious tasks. 

0 SAP Table Changes- Parameter changes shall be 

generated implicitly by the System Mangement and Procedure 

Management functions and explicitly communicated by the Pro- 

cedure Management function as directed by the system operator 

personnel. -- 

0 Control signals (task-status flag settings)- which 

are set/reset by the associated control segment (indicating 

an active task or an inactive task). 

, 

b) Units of measure - TO Re Determined 
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e) A r r i v a l  frequency- TO be determined 

3.1.2.5.2 D e s t i n a t i o n  and Type of Outputs  f o r  Schedule  
Management 

a) F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  

n e c e s s a r i l y  be l i m i t e d  t o ,  t h e  fo l lowing:  

0 M o d i f i c a t i o n  t o  t h e  schedu l ing  a l g o r i t h m - i n t e r n a l  

t o  t h e  Schedule  management r o u t i n e s .  

0 SAP address -This  w i l l  be t h e  a b s o l u t e  a d d r e s s  of a 

g i v e n  SAP and w i l l  be t r a n s m i t t e d  t o  i t s  r e l a t e d  program when 

p r o c e s s i n g  of a t a s k  r e q u e s t  has  r e s u l t e d  i n  t h e  c r e a t i o n  of 

t h e  SAP by t h e  Schedule  Management f u n c t i o n .  

0 Cont ro l  s i g n a l s  t o  t h e  i n t e r v a l  timers- The g e n e r a l  

format f o r  an  i n p u t / o u t p u t  i n s t r u c t i o n  word f o r  t h e  computer 

- 4 n t e r f a c e  u n i t  ( C I U )  may be found i n  r e f e r e n c e  2.3.5. 

0 T r a n s f e r  of CPU c o n t r o l  t o  a s e l e c t e d  program- This  

i s  a f u n c t i o n a l  o p e r a t i o n  (a branch)  and does n o t  i n v o l v e  any 

p h y s i c a l  "ou tpu t "  by t h e  schedule  management f u n c t i o n .  

~ 

b)  D e s t i n a t i o n s  - TO be de termined  

c)  U n i t s  of  measure-TO be de termined  

d)  Limi t s / r anges  - "0 be determined 

e) Accuracy/precis ion - TO be de te rmined  

f )  Output f requency  - TO be de te rmined  
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3.1.2.5.3 In fo rma t ion  P rocess ing  f o r  Schedule  Management 

The set  of  programmed p r o c e s s e s  making up the 

schedu le  management f u n c t i o n  s h a l l  be grouped i n t o  t w o  

major subprograms: t h e  Formula tor  and t h e  Sequencer sub- 

programs. 

a )  The Formulator  subprogram s h a l l  c o n t a i n  t h e  

e n t r y  p o i n t s  w i t h i n  t h e  Schedule Management Rout ine t o  which 

o t h e r  s e c t i o n s  of t h e  system have t r a n s f e r r e d .  One group of 

e n t r y  p o i n t s  s h a l l  e x i s t  f o r  p e r i o d i c  c o n t r o l  sec t ions  

r e q u i r i n g  c o n t r o l  a t  r e g u l a r  i n t e r v a l s )  and a n o t h e r  group 

s h a l l  be a v a i l a b l e  f o r  non-per iodic  programs. For mis s ion  

r equ i r emen t s  d i c t a t i n g  both  p r i o r i t y  and normal schedu l ing ,  

( t h o s e  

a d d i t i o n a l  e n t r y  p o i n t  groups may be d e f i n e d .  

0 " P e r i o d i c "  En t ry  - When t h e  Formulator  i s  e n t e r e d  

from a p e r i o d i c  c o n t r o l  segment, it w i l l  i d e n t i f y  t h e  program 

by s e a r c h i n g  t h e  SAP t a b l e  f o r  an  En t ry  F l a g  (se€--by t h e  pro- 

gram).  I t  w i l l  t h e n  reset t h e  p r o p e r  i n t e r v a l  t i m e r  w i th  t h e  

v a l u e  c o n t a i n e d  i n  t h e  t ime f i e l d  v a l u e  of t h e  SAP.  Execu- 

t i o n  w i l l  t h e n  proceed a s  desc r ibed  f o r  non-pe r iod ic  e n t r i e s .  

- .. 0 Non-Periodic Entry- Con t ro l  segments which s h a l l  - 

p a s s  c o n t r o l  t o  t h e  t h e  Formulator may a l so  e n t e r  a t a s k - r e -  

q u e s t  i n  i t s  e x e c u t i o n  queue. 

of a SAP (e.q., i n i t i a l i z a t i o n  o f  a Procedure  Program) o r  t h e  

d u p l i c a t i o n  o f  a SAP ( t o  i n c r e a s e  t h e  r e p e t i t i o n  ra te  of 

Th i s  w i l l  c ause  t h e  c r e a t i o n  
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e x e c u t i o n  of t h a t  c o n t r o l  segment) .  I f  t h e  c o n d i t i o n s  e x i s t s  

.;..k.,ereby E= a d d i t i ~ ~ s  t~ t h e  SAP Table cai-1 be iitade, t h e  re- 

q u e s t i n g  program w i l l  be so informed. Upon complet ion of 

t h e s e  o p e r a t i o n s  c o n t r o l  s h a l l  be passed  t o  t h e  Sequencer.  

b) The Sequencer subprogram s h a l l  p r o c e s s  i n p u t s  

a s  f o l l o w s :  

0 It s h a l l  u se  the  p e r i o d i c  s t a t u s  in fo rma t ion  saved 

from t h e  p rev ious  sequences t o  de te rmine  t h e  p o i n t  a t  which 

t o  resume p o l l i n g  t h e  S A P  Table: 

0 p o l l  t h e  t a b l e  u n i t  u n t i l  it f i n d s  a SAP w i t h  i t s  

Task S t a t u s  F lag  set:  

0 save  the c y c l e  s t a t u s  ( p o i n t  of r e sumpt ion ) :  

0 set  t h e  p rope r  i n t e r v a l  t i m e r  w i t h  t h e  maximum 

t i m e  a l lowed f o r  t a s k  exe'cution; 

0 Dispatch cont ro l  t o  t h e  program r e f e r e n c e d  by t h e  

s e l e c t e d  SAP. The d i s p a t c h i n g  i n t e r f a c e  w i t h  o t h e r  opera-  

t i o n a l  programs s h a l l  g e n e r a l l y  be embodied as a macro- ins t ruc-  

t i o n .  The a c t i o n  c a l l e d  f o r  s h a l l  be d e f e r r e d  r a t h e r  t h a n  

immediate. For t h i s  r eason ,  a "tracer" mechanism s h a l l  be 

p rov ided  t o  de termine  t h e  s t a t u s  of  a c t i o n  i t e m s .  

E x h i b i t  6b i l l u s t r a t e s  t h e  use of  t h e  SAP e lement ,  which 

i s  t h e  key t o  t h e  i n t e l l i g e n c e  mechanism of Schedule  Management. 

. .  . , . . . . - .. . . - ,  ~- - .  . - . 
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the C P C E I  capability to recognize the occurrenct at, and 

identify the action to be taken in regard to hardware/soft- 

ware interruption signals. Interrupts shall serve either 

to notify the system that a requirement for immediate action 

exists or to inform the system that a particular asynchronous 

event requires future action. OCDMS interrupts will also in- 

that a buffered 1/0 operation has been completed, that a pre- 

selected period of time has elapsed, that some unusual external 

condition exists, or that an unusual internal condition exists. 

Exhibit 7 illustrates the operations associated with this 

function. 

3.1.2.6.1 Source and Type of Inputs for Interruption 
Management 

a) Functional inputs shall typically be obtained from 

information sources that shall include the following: 

0 Interruption Signal Words - These will be computer 
words, containing binary codes corresponding to the particular 

interruption signal recognized. They will be provided to the 

Interruption Executive in standard computer memory locations. 

in the case of hardware-induced braching, and in calling se- 

quences in the case of programmed instruction-induced branch- 

ing. These signal codes will reflect the occurrence of'one 

.. 
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or more of the following types of interruptions. 

(1) Input/output - fault 01 status coriditioiis 

of 1/0 devices on channels. . 

(2) Program-overflow, underflow, etc. 

(3) Supervisor Call- instrktion ( s )  used to transfer 

control to Supervisory System. 
- -  

( 4 )  External- fault or status conditions of internal 

timer, console interrupt key and external hardware units. 

(5) Machine-Check- computer hardware fault. 

(6) Priority conditions 

b) Units of Measure - TO be determined 
c) Limits/Ranges - TO be determined 
d)  Accuracy/Precision - TO be determined 
e) Arrival Frequency - TO be determined 

3.1.2.6.2 Destination and Types of Outputs for 
Interruption Management 

a) Functional outputs shall consist of, but not 

necessarily be limited to, the following: 

I .  

0 Interrupts enabled 

0 Interrupts allowed 

0 Interrupts disabled 

0 Interrupts not allowed 

0 Interruptions completely serviced 

0 Interruptions partially serviced 

-- - .. . . . . .. . 
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I 
b) D e s t i n a t i o n s  - TO be determined 

I 

I 
I 

c)  

e) 

f )  

Un i t s  of  Measure- TO be determined 

Accuracy/Precis ion - TO be determined 

Output  Frequency - TO be determined 

3.1.2.6.3 In fo rma t ion  P rocess ing  f o r  I n t e r r u p t  P rocess ing  

a )  E x h i b i t  8 d i a g r a m a t i c a l l y  shows which t y p e  of 

i n t e r r u p t s  s h a l l  be enab led  and al lowed f o r  a r o u t i n e  c u r r e n t -  

ly.  be ing  executed .  

b) I n t e r r u p t  s e r v i c e  s h a l l  be e i t h e r  of t h e  fo l lowing  

t w o  k i n d s  : 

(1) Complete Se rv ice  

0 SAVE program c o u n t e r  and r e g i s t e r s ,  

as r e q u i r e d .  

0 ISOLATE I n t e r r u p t  t y p e .  

0 TRANSFER t o  I n t e r r u p t  Rout ine f o r  

Act ion  P re fe rence  o r  p r i o r i t y .  
I- 

o SERVICE I n t e r r u p t  r e q u e s t .  

0 RETURN I n t e r r u p t  S ta te  t o  READY. 

0 RESTORE program c o u n t e r ,  etc.  

( 2 )  Pa r t i a l  S e r v i c e  

0 SAVE program c o u n t e r  and r e g i s t e r s ,  

as r equ i r ed .  

8 ISOLATE i n t e r r u p t  type. 



I 
I 

I I  l 

a 
I 
I 
-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+, a 
1 
k 
k 
al u a  c c  
H a  

n c z * z z s c  
Y 

0 z * z * *  Y 

z U 5XL * ' *  

Speeificaiion No. CG00X8-2056710 

Revision No. 

Page -1-44 of 79  

0 

+I a 
3 
k 
k 
al 
c, 
c 

-rl 

.t: 
Q) c 
0 

Q) c 
-rl c u 
E 
a 
m a 
a 
al 
c, a 
al 
k 
c, 
rn 
-ti 

c, 
-4 . 
m 
k 
7 
u 
0 
0 
c, a 
7 
k 
k 
k 
Q) 
c, 
c 

.rl 

rcc 
H 

- 
U 

a 
Q) 
rl 

c 
a, 
>1 
rl 
c, 
k a 
PI 

2 

* 

a 

- 

h 
rl 
4J 
c 
0) 
k 
k 
3 
0 

Q) c 
c, 
c a c 
c, 
h 
+, 
.rl 
k 
0 

a r l  
k a 
k 

rcc 
0 

c sr * z  

vl 
I3 
pc 
3 
p: 
p: w 
B z 
H 

I 

co 
B 
H 

H 
X 

a 

.% 
'W 

.. 



Specification No. CGOON8-2036710 
Revision No. 

Page 1-45 of 79 

0 TRANSFER to interrupt routine for 

actlcrii preference or priority. 

0 Enter interrupt type in a queue list. 

0 RETURN interrupt state to WAITING. 

0 RESTORE program counter, etc. 

The particular service to be selected will be decided 

Qn the basis of whether the conditions require immediate or 

non-immediate handling (see paragraph 4.3.5, ?.eference 2.2.3). 

3.1.2.7 Function 7 :  Console Communication 

The console communication function shall be imple- 

mented to prgvide proper operation of OCDMS controls and dis- 

plays. System operators must be able'to effectively change 

equipment performance characteristics and shall be provided 

with adequate information concerning the functioning of the 

computer and the experiment apparatus. 

Exhibits 9a and 9b illustrate the operations involved 

for the printer/keyboard and the El display, respectively. 

3.1.2.7.1 Sources and Types of Inputs for Console 
Communication 

a) Functional inputs shall typically be obtained 

from information sources that shall include the following: 

0 Keyboard entry commands for procedure 

control, and test-point monitor requests; 

0 Keyboard annotations of manual experiment 

results, system status, and message-to-tag particular 

data, for later analysis: 

- .  -___ - -  __.__ ,... . . . ... . . . . , . . - .  . . 
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0 on/off switch control signals for unique 

system modes or performance functions (e.g., Automatic, 

Semi-automatic or Manual Mode, and sense switches with 

mission/configuration dependent meanings): 

0 Query and response operations between the 

OCDMS console operator and Supervisory System. 

b) Units of Measure - TO be determined 
c) Limits/Ranges - TO be determined 

d)  Accuracy/Precision - TO be determined 
e) Arrival Frequency - TO be determined 

3.1.2.7.2 Destination and Twes of OutDuts for 
Console Communication 

a) Functional outputs shall consist of, 5ut not 

necessarily be limited to, the following: 

0 Displays that compensate for man's limited 

capability of information storage and retrieval; 

0 Displays that provide status of concurrent 

processes and high order integration functions; . 

0 Data conversions, changing machine symbolic 

codes to/from information forms meaningful to OCMDS operators; 

0 Transmission feedback information; 

0 Provisions for error-free console communica- 

tions and/or failure compensation. 
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Destinations - TO be determined 
Units of Measure - TO be determined 
Limits/Ranges - TO be determined 
Accuracy/Precision - TO be determined 
Output Frequency - TO be determined 
Information Processinq for Console Communication 

The set of programs and routines implementing 

the console communication function will perform data formatting, 

internal bookkeeping, and input/output switching operations. 

'These programs will receive control at time intervals determin- 

ed by scheduling'management, and also as a function of inter- 

rupt management. The information processing performed by this 

function is discussed in terms of line-printer, keyboard, dis- 

play, and console options subprograms. 

a) Line-printer subprogram- This subprogram shall be 

capable of processing a queue of task requests, formatting 

data records as necessary, and executing a subroutine CALL to 

the proper 1/0 routines. 

Unit Control Block entries for control information concerning 

It shall access the appropriate 
I .  

the line printer and shall have a "tracer" mechanism to de- 

termine the status of action items. 
* 

b) Keyboard subprogram - This subpr,ogram shall be 
capable of enabling and disabling specified sections of the 
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% _ -  . -  

keyboard. An enabled key depres sed  by t h e  conso le  o p e r a t i o n s  

pe r sonne l  s h a l l  r e s u l t  ir; a cor responding  c h a r a c t e r  o r  f u n c t i o n  

d i s p l a y ,  on an  i n t e r r u p t  b a s i s .  When t h e  enabled  key is  de- 

p r e s s e d ,  an i n t e r r u p t i o n  w i l l  occur  which t r a p - t r a n s f e r s  CPU 

c o n t r o l  t o  a r o u t i n e  caus ing  a s i n g l e  c h a r a c t e r / f u n c t i o n  t o  

be d i s p l a y e d .  Th i s  ac t ion  s h a l l  c o n s i s t  o n l y  of t r a n s m i t t i n g  

and s t o r i n g  t h e  p r o p e r  codes: no i n t e r p r e t a t i o n  s h a l l  be made. 

Completion of an o p e r a t o r  message t o  t h e  machine procedures  

s h a l l  be tagged  wi th  a n  EXECUTE/TRANSMIT key code;  and 

c e s s e d  on a n o n - i n t e r r u p t  b a s i s .  

c)  Disp lay  subprogram - The d i s p l a y  subprogram 

perform i n f o r m a t i o n  p rocess ing  f u n c t i o n s  involved  w i t h  

pro-  

s h a l l  

t h e  

set of 1 4 4  alphanumeric  d i s p l a y  characters o f  t h e  electro- 

luminescent  (EL) t ype .  These EL e lements  w i l l  be a r r anged  i n  

a d i s p l a y  m a t r i x  and u t i l i z e d  f o r  Experiment Procedure pro-  

grams, system programs, o p e r a t o r  s p e c i f i e d  p rocedures ,  and 

sc ra t ch -pad  a c t i v i t i e s .  I n  o r d e r  t o  manage CDU demands 

a s s o c i a t e d  w i t h  c o n c u r r e n t  a c t i v i t i e s ,  t h e  d i s p l a y  sub-program 

w i l l  u t i l i z e  a system o f  d i s p l a y  pages .  Pages w i l l  c o n s i s t  of 

main s t o r a g e  segments ( b u f f e r s )  managed by t h e  d i s p l a y  sub- 

program. Each d i s p l a y  source w i l l  u s e  one  o r  more pages  t o  

c o n t a i n  t h e  in fo rma t ion  p a t t e r n  t o  be communicated. The 

d i s p l a y  subprogram s h a l l  be c a p a b l e  of g e n e r a t i n g ,  modi fy ing ,  

and/or  r e t r i e v i n g  pages as  c a l l e d  for  by t h e  var ious sources .  
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The generation and modification logic will involve formatting 

and positioning the da ta ,  linkage of continuation pages, qet- 

ting additional buffers from pool storage, and initiating 1/0 

requests. In order to implement the paging technique, the 

subprogram will maintain an index of the locations and contents 

of the pages. 

page or set of pages, and shall be allowed to switch back and 

forth through the entire set of pages associated with a given 

source. A set of pages shall typically be provided for at 

least the following: 

Operations personnel may call for a specified 

0 Each procedure program requiring display 

output; 

0 The system management subprogram (system status 

--processing, I/O, memory load; etc.); 

0 Operator constructed procedures (on-line); 

0 Operator scratch pad (for use during scientific 

calculations, construction of procedures, etc.); 

0 Operations status (The system will continuously 

provide the OCDMS operator with information describing proce- 

dure execution status). 

d) Console Options Subprogram - The console options 
subprogram will implement information processing to the follow- 

ing extent: 

, 

- 
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0 A r o u t i n e  which i n i t i a t e s  t h e  t r a n s f e r  o f  

d i s p i a y  pages t o  buik  s t o r a g e :  

0 A r o u t i n e  which g e n e r a t e s  r e q u e s t s  f o r  d i s -  

p l a y  pages t o  be p r i n t e d  on t h e  l i n e  p r i n t e r :  

0 A r o u t i n e  which e n a b l e s  t h e  OCDMS t o  be 

used  f o r  s c i e n t i f i c  c a l c u l a t i o n s  and f o r  o t h e r  d a t a  mana- 

gement f u n c t i o n s  which r e q u i r e  o p e r a t o r  p a r t i c i p a t i o n :  

0 A r o u t i n e  which employs t h e  EL d i s p l a y  

m a t r i x  a s  a scratch pad: 

0 A r o u t i n e  w h i c h  a l lows  t h e  OCDMS o p e r a t o r  

0 A r o u t i n e  which allows t h e  OCMDS o p e r a t o r  

t o  select  a s p e c i f i e d  d i s p l a y  page. 

3.1.2.8 Funct ion  8: CIU/Signal Adapter Communication 

, 

.The CIU/Signal Adapter communication f u n c t i o n  s h a l l  

be implemented so as  t o  provide  real-t ime and t i m e  s h a r i n g  

o p e r a t i o n s  f o r  OCDMS experiment  d r i v i n g  f u n c t i o n s  and corres- 

ponding measurement f u n c t i o n s .  

c a t i o n  cel ls  r e f e r r e d  t o  as Un i t  C o n t r o l  Blocks (UCBs) and 

Procedure  Block F i l e s  .(PBFs) s h a l l  be used and updated w i t h  

c u r r e n t  s t a t u s / c o n f i g u r a t i o n  i n f o r m a t i o n  as  system t a sks  are  

performed . 

I n  keeping w i t h  t h i s ,  communi- 

E x h i b i t  1 0  i l l u s t r a t e s  t h e  o p e r a t i o n s  involved .  
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3.1.2.8.1 Source and Types of Inputs for CIU/Signal 
Adapter Communication 

a) Functional inputs shall typically include the 

foll.owing: 

0 Locations of measurement; 

0 Subsystem abbreviations; 

I 
I 

- . -- 0 Channel numbers; 

0 Quantity of similar signals; 

0 Usage (factory/prelaunch/mission) ; 

0 And device names; 

0 Confidence factors; 

0 Analog signal descriptions 

(range, units, accuracy, frequency) ; 

0 Discrete signal descriptions 

(logic levels, units, time); 

0 CDded signal descriptions 

(bits/bytes/words, concersion codes); 

0 Stimulus descriptions (prerequisites for 

turn-on, associated measurement, ramp/step, 

harmonic distortions, duty cycle); 

0 M.easurement descriptions (momentary/ 

continuous, response time, stimuli required, 

display required). 

i .- 



Specification No. 
Revision No. 

Page 

a) 

CGOON8-2030710 

1-55 of 79  

Unit of Measure - TO be-determined 
Limits/Range - To be determined 
Accuracy/Precision - TO be determined 
Arrival Frequency - TO be determined 
Source and Type of Outputs for CIU/Signal 
Adapter Communication 

Functional outputs shall consist of, but not 

necessarily be limited to, the following: 

0 Discrete driving function; 

0 A.nalog driving function: 

0 Coded driving function: 

0 Single response measurement: 

0 SamDle pattern measurement: 

0 LTCB status entries 
- 

0 Requesting subroutine communication. 

Destination - TO be determined ' 

Units of Measure -TO be determined 

Limits/Range -TO be determined 

Accuracy/Precision - TO be determined 
Output Frequency - TO be determined 
Information Processing for CIU/Signal 
Adapter Communication 

The CIU/Signal Adapter communication function shall 

receive control from the schedule management function and other 

system routines, which process and/or generate "actual" 
% - -  - _- 



I 
I 
I 
I 
I 
I 

Specification No. CGOON8-2036710 
Revision No. 

Page 1-56 Of 79 

performance profiles. 

communication shall include the following operations: 

The processes of CIU/Signal Adapter 

0 Accepting, queuing, and responding to task 

requests : 

Accessinq the necessary fields in a selected 

Unit Control Block: 

0 Transmitting and receiving control data and 

other status information via 1/0 channel routines: 

0 processing buffer requests, and explicit 

communications of buffer pointers, to routines which will 

subsequently operate on the experiment data. 

b) The logic shall be implemented in conjunction 

with this system function to compare application procedure 

predicted profiles of discrete and analog stimuli/measurements 

with actual response measurement profiles. 

tween predicted and actual conditions will cause special 

handling features to be exercised depending on a pre-defined 

Difference be- 

* severity code. 

3.1.2.9 Function 9: Uplink Communication 

The uplink communication function shall be implemented 

to provide performance compatibility and functional operations 

. for transferring digital data commands from ground site faci- 

lities to the OCDMS via the Apollo Unified S-Band Digital 

~ ~ . . . . . . . - . . - 
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Command System (DCS). Operational characteristics require 

that redundant transmission checks and error protection en- 

coding techniques be employed in order to minimize undetected 

errors, and to achieve OCDMS design reliability goals. 

3.1.2.9.1 Sources and Types of Inputs for Uplink 
Communication 

a) Functional inputs shall typically be obtained from 

data sources that shall include the following: 

0 Apollo DCS real-time commands: 

0 On/Off data formats 

0 Digital/analog data formats: 

0 T.iming and event codes: 

0 System addresses) 

0 Redundancy words: 

. .- . . -  

0 Error protection codes; 

b) Units of Measure - TO be determined 
c) Limits/Ranges - TO be determined 
d) 

e )  

Accuracy/Precision - TO be determined 
Arrival Frequency- TO be determined 

3- 

-- 

- .  I 

- .  .:- F. , .  

e 

- 
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3.1.2.9.2 Destination and Types of Outputs for 
UPlink Communication 

a) Functional outputs shall consist of, but not 

. necessarily be limited to, the following: 

Symbolic code to Interp-reter: 

0 Command/control requests: 

0 Verification of messages: 

0 Message posting; 

0 Interrupt actions: 

0 Error detection and recovery: 

0 OCMDS mode selection requests. 

Destinations - TO be determined 
Units of Measure - TO be determined 

b) 

c )  

d) Limits/Ranges - TO be determined 
e) 

f) 

Accuracy/Precision - TO be determined 
Output Frequency - TO be determined 

1 
1 
1 

. 'I 
I 
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3.1.2.9.3 

a) 

Information Processing for Uplink Communication 

Information processing by the uplink communication 

function shall provide for precise actions for each type of 

message and format received from the multiple ground sites. 

Each mission will cause changes in the exact context meaning 

of particular commands and/or messages. 

routines implementing this function shall perform in such a 

way that no degradation of OCDMS system performance occurs 

because of programming or parameter changes. 

Therefore, the 

b) Message-words shall normally be 4 8  bit (ACE-SC) 

or 32 bit (GOSS) bi-phase words. Each word consists of 

two subwords. 

the other will contain redundancy bits for use as a trans- 

One subword will consist of data bits, and 

mission check. 

the Supervisory System shall provide fo r  OCDMS handling of 

DCS transmission check procedures, and generation of proper 

command words. 

Information processing by this functions of 

e 
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3.1.2.10 Function 10: Downlink Communication 

tile dowiilink c ~ ~ ~ u n i c a t i o n  fimction shall provide 

for simple and reliable means of transmitting all significant 

OCDMS data to various operational ground sites via equipment 

which will be compatible with the Apollo Unified S-Band PCM 

Telemetry System. Data compression techniques shall be em- 

ployed which minimize the bandwidth needed to transmit given 

amounts of information in specified time intervals: or which 

reduce the time required to transmit a given amount of in- 

formation in a given bandwidth. Such compression shall be 

accomplished without degradation of experiment data integrity: 

at no increased complexity of existing systems; 

insignificant increase to the programming work loads that 

shall be assigned to the ground site facilities. 

and with an 

3.1.2.10.1 e 
Communication Function 

a) Functional inputs shall typically be obtained as 

outputs generated directly from data generation and collection 

elements of the system. The information sources-shall . -  include, 

but not necessarily be limited to, the following: 

0 Experiment/checkout measurement values: 

0 Measurement conditions; 

0 Experiment annotations; 

e Event/activity time records; 
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0 Equipment items usage (time 

or cycle seiisitivz cm.ponents! ; 

0 Data segment headers and labels; 

0 OCDMS status and system statistics; 

6 Uplink transmission-checks; 

0 Testing tolerances in use; 

0 Change action records; 

0 Ground system site-peculiar parameters. 

Units of Measure -TO be determined 

Limits/Ranges - TO be determined 
Accuracy/Precision - TO be determined 
Output Frequency - TO be determined 
Sources and Types of Outputs for Downlink 
Communication 

Functional outputs shall consist of, but not 

neces-arily be limited to, the following: 

0 Apollo PCM T/M formats; 

0 Backlogged PCM prime-frame buffers; 

0 Data compression outputs: 

0 Selective monitoring orders; 

0 A.daptive sampling orders: 

0 Direct data coding instructions; 

0 D.ownlink transmission check; 

0 Burst -mode PCM transmission. 
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b) Destination - TO be determined 

c) Units of Measure - TO be determined 
d) Limits/Ranges - TO be determined 
e) Accuracy/Precision - TO be determined 
f) Output Frequency - TO be determined 

3.1.2.10.3 Information Processing for Downlink 
Communication 

a) The information processing procedure shall format 

data in accordance with prescribed Apollo Unified S-Rand PCM 

T/M prime-frames and/or subframes (see discussion in Section 

5.3.2, Reference 2.3.3). Logical functions shall provide 

main OCDMS data generation and collection exceed the data 

dispersal capabilities. Provisions shall be made for expedited 

transfer rates of PCM data when mission conditions are proper 

(i.e., spacecraft in transmitting range of ground station and 

. other communication traffic and operations at an acceptable 

activity level). 

b) Data compression algorithms shall be called by the 

system for all conditions in which data redundancy reduction is’ 

appropriate. 

shall be predefined for particular classes of types of data. 

Selection of a particular compression technique 

Data compression methods that shall be available include: 

(1) Parameter Extractions 

0 probability distribution; 

0 power spectrums; 
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0 state parameters: 

0 fourier coefficients; 

0 other irreversible information- 

describing transformations. 

Direct Redundancy Reduction 

0 Peak error predictors: 

0 RMS error predictors: 

0 peak error interpolators: 

0 RMS error interpolators. 

Encoding 

0 Adaptive coefficients: 

0 non-adaptive increments: 

0 bit plane. 

Adaptive Sampling 

0 Variable rate: 

0 fixed rate: 

- . _- 

0 command controlled. 

3.1.3 Data Base Requirements 

All parameters which affect the design of this CPCEI 

shall be prepared and organized on bulk storage media by the 

OCDMS Support System Software. 

system parameters shall be required prior to usage by the 

system routines. 

and remote mission sites shall constitute data Sets, 

No additional conversion of 

Site adaption parameters for factory, launch, 

reserved 
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in system bulk storage, which upon request shall be transfer-. 

red to the appropriate ground stat loi i .  

3.1.4 Human Performance 

In accordance with requirement identified by Reference 

2.1.2, General Specification for the 'OCDMS, the CPCEI shall 

have performance characteristics that reflect established 

human engineering design standards. In order to enhance the 

reliability of human performance, and to reduce operating in- 

efficiencies and training requirements, VSFC-STD-267A, Fuman 

Engineering Design Criteria, shall be used as a guideline for 

. OCDMS design, and Software development shall be in accord, as 

applicable. 

3.2 CPCEI Definition 

The functional relationship of the CPCEI to other equip- 

ment, computer programs, and the identification of government- 

furnished computer programs incorporated in the CPCEI are 

specified by the following subparagraphs. 

3.2.'1 Interface Requirements 

The OCDMS Supervisory System will be utilized by pro- 

gramming, engineering, test, and astronaut/scientist person- 

nel during all operational phases of S/AA Program missions. 

The overall mission support activities relating to various 

'installations, sites and operating locations are identified 

by the system specification, Reference 2.2.1. These activities 
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are the basis of the interface requirements delineated in the 

following subparagraphs. 

3.2.1.1 Interface Block Diagram 

Exhibit 11 defines the interface relationships of 

this CPCEI to other equipment/computer programs for which 

interface requirements shall be specified. 

3.2.1.2 Detailed Interface Definition . 

3.2.1.2.1 OCDM Support System CPCEI 

The primary functional interface between the super- 

visory and support system software shall be identified in terms 

of the experiment procedure programs and on-board system data 

base (experiment/OCDMS parameters). 

Support System CPCEI functions establish functional interface 

requirements; .i.e., the Language Translation, Data Management, 

Program Production, and Program Test and Verification functions 

of the OCDMS Support System. 

erate the procedure programs and data sets which are incorpo- 

rated together with the OCDM Supervisory System on the bulk 

This implies that the 

These functions compile and gen- 

storage medium in a format and order suitable for OCDMS mission 

operations, Prior to CPCEI qualification, the Supervisory Sys- 

tem on the bulk storage medium in a format and order suitable 

for OCDMS mission operations. 

the Supervisory System design and development testing shall 

Prior to CPCEI qualification, 

.. . 
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utilize the test services provided by the Support System 

Program Test and Verification functions. 

3.2.1.2.2 OCDMS Experiment Procedure CPCEI 

TO be determined 

3.2.1.2.3 OCDMS Computer and Associated Peripheral 
Equipment 

3.2.1.2.3.1 Computer 

TO be determined 

3.2.1.2.3.2 Manufacturer Supplied Programming 
L a n g u a g e 0  

TO be determined 

3.2.1.2.3.3 Control/Display Unit 

TO be determined 

3.2.1.2.3.4 Bulk Storage 

TO be determined 

3.'2.1.2.4 OCDMS Experimental Hardware 

TO be determined 

3.2.1.2.5 Operations Personnel 

. The OCDMS Supervisory System shall provide the 

necessary functional interface characteristics which provides 

the capability of operations personnel control and/or monitor 

all facets of OCDMS operations. This includes direction and/ 

or participation in activities such as: 

0 overall system start-up/shutdown; 
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a procedure execution control and modifica- 

tion; 

a on-line procedure generation: 

a scientific calculation and evaluation: 

a '  on-line data retrieval and analysis; 

a general man/machine adaptive operations. 

The communications interface characteristics neces- 

sary for implementation shall be a function of console communi- 

cation (3.1.2.7) and uplink communication (3.1.2.9) . 
and reliable communication of information to operational ground 

sites shall be accomplished in accordance with paragraph 3.1.2.10. 

3.1.2.6 Ground Stations (PIF,ACE, GOSS) 

Simple 

Functional interface requirements for this CPCEI 

with overall mission support activities relating to various 

installations, sites, and operating location are delineated by 

Section 3.1.1.1.2 of Reference 2.2.1, and Section 3.2.1.1 of 

Reference 2.2.2. 

faces are discussed in Section 5.1.4 of Reference 2.3.3. 

3.2.2 Government-Furnished Property List 

The operational concepts of these inter- 

NOT APPLICABLE 

3.3 Design Requirements 

This section of the specification contains requirements 

and standards that affect the design of the CPCEI and are 

distinguishable from the performance requirements of Section' 
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3.1. The requi rements  i d e n t i f i e d  are, i n  g e n e r a l ,  a d i r e c t  

r e s u l t  of o v e r a l l  OCDMS des ign  c r i t e r i a ,  and l o g i c a l l y  follow 

t h e  d e s i g n  r equ i r emen t s  of the  OCDMS Support  System CPCEI .  

3.3.1 Programming Standards  

Programming s t a n d a r d s  t h a t  are a p p l i c a b l e  t o  t h e  CPCEI 

s h a l l  be t h o s e  i d e n t i f i e d  by t h e  OCDMS Support  System Speci -  

f i c a t i o n ,  Reference 2 . 2 . 2  (paragraph 3 .3 .1) .  

3.3.2 Program Design 

Program o r g a n i z a t i o n ,  c o n s t r u c t i o n ,  communication, 

c o n t r o l  and naming convent ions  t o  be  adopted f o r  t h i s  C P C E I  

s h a l l  be t h o s e  d e s c r i b e d  by t h e  OCDMS Support  System S p e c i f i c a -  

t i o n ,  Reference 2 .2 .2  (Sec t ion  3.3.2 and subparagraphs  t h e r e o f ) .  

3.3.3 Program Modi f i ca t ion  

CPCEI m o d i f i c a t i o n  s h a l l  adhere  t o  c o n f i g u r a t i o n  mana- 

-gement accoun t ing  p r a c t i c e s  d e l  nea t ed  by Reference  2.3.1. 

_ -  The development - phase of t h e  CPCEI s h a l l  i n  g e n e r a l  be con- 

duc ted  i n  accordance  w i t h  g u i d e l i n e s  g i v e n  by Reference  2.3.4. 

Each S/AA miss ion  s h a l l  have a s p e c i f i c  OCDMS Supe rv i so ry  

- 

System c o n f i g u r a t i o n  s u b j e c t  t o  change c o n t r o l  a c t i o n s ,  account-  

i n g ,  and r e p o r t i n g  procedures .  

3.3.4 CPCEI T e s t i n g  F a c i l i t i e s  

The CPCEI s h a l l  be des igned ,  coded, and implemented on 

t h e  computers u s i n g  t h e  t e s t i n g  f a c i l i t i e s  provided  by t h e  

, .. 
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OCDMS Support Syste, Reference 2.2.2 (Section 3.3.4). These 

test services wiii be eiilployed tz, demonstrate acceptance 2nd 

verification of the CPCEI in accordance with Section 4.0. 

3.3.5 CPCEI Expandability . .  
The requirements specified in Sections 3.3.1 and 3.3.2 

constitute a modular design concept relative to this CPCEI. 

Expandability of the CPCEI shall be provided by means of 

CPC modular construction techniques. Additions to the CPCEI 

shall conform to the requirements of paragraph 3.3.3 with 

particular emphasis given to ensure that specified file pro- 

tection, program protection, and program control conventions 

are not disregarded. 
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4 . 0  QUALITY ASSURANCE' PROVISIONS ~- ~- ~- ~ ~ 

Requirements for formal verification of the performance 

of the CPCEI in accordance with the requirements for Section 3 

of this specification are specified in order to: 

a) determine if the components of the CPCEI are 

implemented correctly; 

b) determiqe if the CPCEI satisfies the requiqements 

of its Part I Specification: 

c) obtain test results that are used to determine 

if scheduled milestones have been achieved; 

d) formally qualify the completed computer programs 

for operations use. 

The methods of verification that are specified herein in- 

clude inspection of the CPCEI, review of analytical data, 

demonstration tests, and review of test data. 

4.1 Implementation Test Requirements 

Implementation test include all tests of the CPCEI 

other than those accomplished during integration tests '(see 

paragraph 4 . 2 ) .  Several stages of tests shall be required to 

validate the design of the CPCEI and to verify that the imple- 

mentation of the design is correct. These shall include, but 

not be limited to, the following categories: 
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a) Pre-Implementation Design Tests- which are tests run 

. on trial designs prior to establishing an initial design 

approach. 

teristics, computational accuracies, storage limitations, etc. 

Tests of this type shall, when appropriate, be continued 

throughout the design process. 

These tests indicate real-time performance charac- 

b) Subprogram Checkout- which are visual inspections and 

hand manipulations with selected data of coded CPCEI subprograms: 

followed by assembling the subprogram on the computer. 

assembled subprogram shall be tested by use of controlled data 

inputs. 

exogenous failure mechanisms prior to combining the subprograms 

into main programs or other functional program aggregates. 

Each 

~ 

The goal is to identify and reduce indigenous and 

c) Main Program Checkout- which are tests performed on 

functionally related subprograms. 

initially with no input, to verify the ability to cycle. 

trolled inputs shall then be introduced to establish correct 

performance. Purpose of the testing is to eliminate logic 

and coding errors from the interfaces between subprograms. 

Testing levels shall be accomplished at this stage to the 

corresponding levels of subprograms within the CPCEI. 

These shall be executed 

Con- 

_ _  
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d) CPECI Simulated Environment Tests 

(1) The CPCEI shall be tested iii a simulated 

environment prior to its integration into the total computer- 

based system. Such tests are contingent upon the availability 

of a system environment simulator and associated test support 

tools. Therefore, these test may be deferred until overall 

OCDMS qualification testing. 

(2) Simulated environment testing objectives are 

the following: 

0 To obtain a more controlled test of the 

CPCEI than could be accomplished in the total OCDMS; 

0 T o  determine the safety of the CPCEI in 

the OCDMS without exposing the system to unnecessary hazard; 

To serve as the basis for preliminary quali- 

fication to the CPCEI prior to transferring it from a develop- 

ment facility to a using facility; 

0 To provide preliminary training in the use 

of the CPCEI and to evaluate proposed operating procedures 

for the CPCEI. 

4.1.1 Design and Development Testing 

Computer program components and program tests shall 

be conducted in the acquisition phase prior to the preliminary 

qualification tests. These shall be validation and verification 
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tests that prove the design and demonstrate specified 

performance requirements fo r  each of the major functions. 

a) System Management 

0 Program Initialization 

0 Program Termination 

0 1/0 Resource Allocation 

0 Power dycle restart provisions 

0 Error detection and recovery 

0 Status data collection and reporting.. 

0 Accounting and event trial facilities 
. .~ 

b) Memory Mangement 

0 Main storage allocation 

0 Main storage retrieval 

0 Bulk storage READYWRITE 

0 Program and data set relocation 

c) Language Interpreter 

0 Functional expression decomposition 

0 

0 Command/control action routines 

Calling sequence and linkage generation 

0 List processing 

0 Parameter changing 
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d) Procedure Mangement 

0 Procedure Block File processing 

0 Task Control Block processing 

0 Mode ' selection (Automatic, Semi- 

Automatic, Manual) 

0 "Predicted" and "Actual" comparison 

actions 

0 Manual operation support 

e) Schedule Management 

o Sequence assignment tasks 

0 Priority sequencing 

0 Normal sequencing 

0 Periodic sequencing 

0 Dispatching 

0 1/0 channel scheduling 

1-75 Of 7 9  

f) Interruption Management 

0 Priority Interruption 

0 Program and Supervisor-CALL Interruption 

0 I/O, External, and Machine-Check 

Interruptions 

0 Completed Interruption Services 

0 Partial Interruption Services 
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g) Console Communication 

0 Procedure Set-Up Commands 

0 Procedure Control Commands 

e Function Monitor Commands 

0 Procedure Annotations 

0 Display Commands 

h) CIU/Signal Adapter Communication. 

0 Discrete Driving Functions 

0 Analog Driving Functions 

0 Coded Driving Functions 

0 Single-Response Measurements 

0 Sampled Measurements 

i) Uplink Communication 

0 Real-Time Commands 

0 Error Protection Encoding 

0 Symbolic code for the Interpreter 

0 Input Command/Control Actions 

j) Downlink Communication 

0 Prime Frame Generator 

e Buffering and Data Transfer 

0 Data Compression 



~ 
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4.1.2 Preliminary Qualification Test 

Preliminary qualification tests shall verify each 

requirement of Section 3 which can be tested in a simulated ' 

environment. If appropriate, they are to be held at the 

contractor's development facility and will serve as the basis 

for transfer of the CPCEI to the NASA Facility. 

4.1.2.1 Qualification Test Requirements . 

To be determined 

4.1.2.2 Resources Required for Testing 

To be determined 

4.1.2.3 Test Schedules and Locations 

To -be determined 

4.1.3 Special Test Requirements 

To be determined 

4.2 Integration Test Requirements ' 

This section specifies the verification test require- 

ments applicable to performance/design requirements identified 

in Section 3.0 which cannot be accomplished until the CPCEI 

is assembled into or used with the OCDMS computebbased 

system environment and other CPCEIs. 

4.2.1 General 

The OCDMS Support System CPCEI tests which are 

required in direct support of system integration are: 

... 
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4.2.1.1 

4.2.1.2 

4.2.1.3 

4.2.1.4 

4.2.1.5 

4.1.2.6 

Sequence of Tests 

To be determined 

Functions to be Tested 

To be determined 

Testing Environment 

To be determined 

Specification No. CGOON8-2036710 
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Support Computer Programs Required 

To be determined 

Personnel Required. 

To be determined 

Equipment Required 

To be determined 
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4.2.2 Acceptance/Qualification Test 

The requirements imposed against the CPCEI for formal 

qualification of the integrated computer program components 

(CPCs) with OCDMS are identified in the following subparagraphs. 

Verification of the requirements shall be accomplished by in- 

spection, or review of analytical data, or by demonstration, 

or test and review of test data, or a combination of these as 

required 'by.the procuring agency. 

4.2.2.1 Sequence of Tests 

To be determined 

4.2.2.2 Functions to be Tested 

To be determined 

. 
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4.2.2.3 

4.2.2.4 

4.2.2.5 

4.2.2.6 

6.0 

10.0 
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Te s t i n s  Environment 

To be de termined  

Suppor t  Computer Programs Required 

To be de termined  

Pe r sonne l  Required 

To be de termined  

Equipment Required 

To be determined 

NOTES 

None 

APPENDIX 

None 

. 


